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[Name of Document] Specification 

[Title of the Invention] MULTI-COLOR IMAGE FORMING METHOD AND 
TONERS FOR THE METHOD 
[Claims] 

[Claim l] A multi-color image forming method using a 
non-contact heat fixing method, characterized in that a first 
color toner layer of multi-color toner layers formed on an image 
bearing member and being just before fixed is a yellow color toner 
layer; each toner to be used comprises a binder resin and a pigment; 
a yellow color toner comprises a benzimidazolone pigment; a cyan 
color toner comprises # copper phthalocyanine; a magenta color 
toner comprises Naphthol Carmine F6B or a combination of Naphthol 
Carmine F6B and Naphthol Carmine FBB. 

[Claim 2] The multi-color image forming method of Claim 1 
characterized in that when a thin toner layer of 8 g/nf is formed 
of each toner, the thin toner layer has a haze factor not greater 
than 20%. 

[Claim 3] The multi-color image forming method of Claim 1 
characterized in that each toner has a melt viscosity not greater 
than 120 mpas • sec at 140 t. 

[Claim 4] The multi-color image forming method of Claim 1 
characterized in that the binder resin of each toner comprises 
a polyol resin having a polyoxyalkylene moiety in a main chain 
thereof, wherein the polyol resin is synthesized by reacting at 
least a) an epoxy resin, b) a dihydric phenol, and c) either an 
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adduct of a dihydric phenol with an alkylene oxide or a glycidyl 
ether of an adduct of a dihydric phenol with an alkylene oxide. 

[Claim 5] The multi-color image forming method of Claim 1 
characterized in that each toner comprises an aromatic 
hydroxycarboxylic acid metal salt having the following formula 
U) : 

[Compound ll 

O 

II 

WW 

o 

(wherein Q and Q' represent an aromatic oxycarboxylic acid group 
which is optionally substituted by an alkyl group and/or an aralkyl 
group; X represents a counter ion; and M represents a metal 
element . ) 

[Claim 6] The multi-color image forming method of Claim 5, 
characterized in that the metal element is zinc. 

[claim 7] A toner for any use in the multi-color image forming 
methods according to any one of Claims 1 to 6, characterized by 
being used for the above-mentioned multi-color image forming 
methods . 

[Detailed Description of the Invention! 
[0001] 

[Field of the Invention] 
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The present invention relates to an electrophotographic 
multi-color image forming method, wherein yellow, magenta and cyan 
toners are fixed by a non-contact heat fixing method using an oven 
and the like, and to toners which are used for the method. 
10002] 

[Background Art! 
As color toners which are used for the above-mentioned 
multi-color image forming method, Japanese Laid-Open Patent 
Publication No. 9-171268 discloses color toner combinations 
characterized in that a cyan toner includes $ phthalocyanine , a 
magenta toner includes Rhodamine 6G xanthenesilicomolybdate , a 
yellow toner includes a benzidine type pigment, and a black toner 
includes carbon black. In addition, Japanese Laid-Open Patent 
Publication No. 9-171269 discloses color toner combinations in 
which a cyan toner includes £ phthalocyanine, a magenta toner 
includes monoazo Lithol Rubine, a yellow toner includes a 
benzidine type pigment, and a black toner includes carbon black. 
Further, Japanese Laid-Open Patent Publications Nos . 2-66562 and 
3-107869 disclose to use quinacridone type pigments as a colorant 
for a magenta toner. 
[00031 

However, the combinations in which a cyan toner includes J3 
phthalocyanine, a magenta toner includes Rhodamine 6G 
xanthenesilicomolybdate, a yellow toner includes a benzidine type 
pigment and a black toner includes carbon black, and the 
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combinations in which a cyan toner includes j3 phthalocyanine, a 
magenta toner includes monoazo Lithol Rubine, a yellow toner 
includes a benzidine type pigment and a black toner includes carbon 
black have good red color reproducibility, but do not necessarily 
have good bluish violet color reproducibility. In addition, a 
magenta toner using a quinacridone type pigment has an excellent 
bluish violet color reproducibility, but does not necessarily have 
a good red color reproducibility. Further, a benzidine type 
yellow pigment, Pigment Yellow 17, is typically used for yellow 
toners because of having good tint and transparency. However, 
the light resistance, in particular to sunlight, of the pigment 
is not necessarily good and green color images are easily changed 
to bluish green when the green color images are exposed to light 
for a long period. 
[0004] 

As mentioned above, it is difficult to form well-balanced 
color toner images having good color reproducibility when forming 
images using conventional color toners. In particular, it is 
difficult to reproduce well-balanced red and blue color images. 
These problems are prominent in the non-contact type heat fixing 
method using an oven and the like rather than a heat roller fixing 
method. In addition, the color change due to light is also a 
problem. 

I0005] 

[Problem to be solved by the Invention! 
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The present invention is made in consideration of the 
above-mentioned conventional technologies and an object of the 
present invention is to provide a multi-color image forming method 
and a toner therefor, by which images having good color 
reproducibility and a wide range of color reproduction can be 
formed, and particularly well-balanced red and blue images can 
be reproduced even in an image forming method using a non-contact 
fixing method. In addition, another object of the present 
invention is to provide a multi-color image forming method and 
toners therefor, by which images having good stability can be 
formed, and particularly images which do not change even when 
exposed to light can be formed. 
[0006] 

[Means for solving the problem] 
According- to the present invention, (1) a multi-color image 
forming method using a non-contact heat fixing method, 
characterized in that a first color toner layer of multi-color 
toner layers formed on an image bearing member and being just 
before fixed is a yellow color toner layer; each toner to be used 
comprises a binder resin and a pigment; a yellow color toner 
comprises a benzimidazolone pigment; a cyan color toner comprises 
& copper phthalocyanine; a magenta color toner image comprises 
Naphthol Carmine F6B or a combination of Naphthol Carmine F6B and 
Naphthol Carmine FBB, (2) the multi-color image forming method 
mentioned above in item (1) , characterized in that when a thin 
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toner layer of 8 g/nf is formed of each toner, the thin toner layer 
has a haze factor not greater than 20%, (3) the multi-color image 
forming method mentioned above in item (1) , characterized in that 
each toner has a melt viscosity not greater than 120 mpas * sec 
at 140^, (4) the multi-color image forming method mentioned above 
in item (1) , characterized in that the binder resin of each toner 
comprises a polyol resin having a polyoxyalkylene moiety in a main 
chain thereof, wherein the polyol resin synthesized by reacting 
at least a) an epoxy resin, b) a dihydric phenol, and c) either 
an adduct of a dihydric phenol with an alkylene oxide or a glycidyl 
ether of an adduct of a dihydric phenol with an alkylene oxide, 
(5) the multi-color image forming method mentioned above in item 
(1) , characterized in that each toner comprises an aromatic 
hydroxycarboxylic acid metal salt having the following formula 
U) : 

[0007] 

[Compound 2] 

<p<5 

o 

(wherein Q and Q' represent an aromatic oxycarboxylic acid group 
which is optionally substituted by an alkyl group and/or an aralkyl 
group; x represents a counter ion; and M represents a metal 
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element.), and (6) the multi-color image forming method mentioned 
above in item (5) , characterized in that the metal element is zinc 
are provided. 
[00081 

In addition, according to the present invention, a toner for 
any use in the multi-color image forming methods according to any 
one of the above-mentioned items (1) to (6) , characterized by being 
used for the above-mentioned multi-color image forming methods 
is provided. 
10009] 

The present invention is explained below in detail. 

In a roller fixing method, when color toners include at least 
a binder resin and a pigment, and the yellow color toner includes 
a benzimidazolone, the cyan color toner includes # phthalocyanine, 
and the magenta color toner includes at least one of Naphthol 
Carmine F6B and a combination of Naphthol Carmine F6B and Naphthol 
Carmine FBB, good color reproducibility, particularly well- 
balanced red and blue reproducibility can be obtained, and the 
resultant images have good stability and do not change even when 
exposed to light. However, according to the present invention, 
it is formed that in a non-contact heat fixing method, the 
combination of the color toners can produce better color images 
than conventional color toners, but the color images are inferior 
to the color images fixed by a roller fixing method. As a result 
of the present inventors' investigation, it is found that if a 
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yellow toner image is located as the first layer of color toner 
layers formed on an image bearing member and being just before 
fixed thereon, the resultant images are as good as the color toner 
images fixed by a roller fixing method. 

{ooiol 

Specific examples of the benzimidazolone pigments for use 
in the yellow toner of the present invention include the compound 
having the following formula (2) : 

loon] 

[Compound 3] 



0 copper phthalocyanine has the following formula (3) : 
[0012] 
[Compound 4] 



Naphthol Carmine F6B and Naphthol Carmine FBB have the 
following formula (4) (mixture) and formula (5) , respectively: 
[0013] 
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4) 


[Compound 5] 



[0014] 
[Compound 6] 



'"(5) 


At this point, the mixing ratio of Naphthol Carmine F6B to 
Naphthol Carmine FBB is preferably from 100/0 to 40/60. When the 
percentage of Naphthol Carmine FBB becomes large, the bluish 
violet color deteriorates. 

It is preferable to use a carbon black as the pigment of the 
black toner. 
[0015] 

The thus prepared color toners preferably have a relatively 
low haze factor when the toners are processed so as to be a thin 
layer having a smooth surface to enhance color reproducibility. 
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In the combination of the toners of the present invention, when 
each toner is processed so as to be a thin layer having a weight 
of 8 g/m 2 , the toner layer preferably has a haze factor not greater 
than 20 %, and more preferably not greater than 15 %. At this 
point, the thin toner layer is formed by coating a liquid, which 
is prepared by dissolving the toner with tetrahydrof uran, on a 
polyester film, and then drying the coated liquid. Haze factor 
can be measured by a direct-reading type Haze Computer 
manufactured by Suga Test Instruments Co., Ltd. 

In order to decrease haze factor, it is preferable to prepare 
a toner using a so-called master batch in which a pigment is 
dispersed in a binder resin at a high concentration. In order 
to prepare a master batch of a toner, flashing methods in which 
an aqueous cake including a pigment is mixed with a resin in a 
flasher, or kneading methods in which a pigment is kneaded with 
a resin using a two-roll or three-roll mill can be preferably used. 
[00161 

In order to enhance color reproducibility, it is important 
that each of the color toners melts and uniformly mixes with each 
other when fixed. This mixing largely depends on the melt 
viscosity of the toners. The melt viscosity of each of the toner 
combination of the present invention is preferably not greater 
than 120 mPas-sec at 140 Q C. In the present invention, the melt 
viscosity is measured by a constant temperature method using a 
flow tester {CFT-500 manufactured by Shimazu Corp.) under 
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conditions that the diameter of the hole of the dice used is 1 
mm, and the pressure is 20 Kg/cm 2 . 
[0017] 

In the color toners of the present invention, known methods 
and materials can be used as the manufacturing method and the 
material other than the pigments. 

As the binder resins, styrene polymers and substituted 
styrene polymers such as polystyrene, poly-p-chlorostyrene, 
polyvinyltoluene and the like; styrene copolymers such as 
styrene-vinyltoluene copolymers , styrene-vinylnaphthalene 
copolymers, styrene-methyl aery late copolymers, styrene-ethyl 
acrylate copolymers, styrene-butyl acrylate copolymers, 
styrene-octyl acrylate copolymers, styrene-methyl methacrylate 
copolymers, styrene-ethyl methacrylate copolymers, styrene- 
butyl methacrylate copolymers, styrene-methyl a- 
chloromethacrylate copolymers , styrene-acrylonitrile copolymers , 
styrene-vinylmethylketone copolymers, styrene-butadiene 
copolymers, styrene-isoprene copolymers, styrene- 
acrylonitrile-indene copolymers , styrene-maleic acid copolymers , 
styrene-maleic acid ester copolymers and the like; and other 
resins such as polymethyl methacrylate, polybutyl methacrylate, 
polyvinyl chloride, polyvinyl acetate, polyethylene, 
polypropylene, polyesters, epoxy resins, epoxy polyol resins, 
polyurethane resins, polyamide resins, polyvinyl butyral resins, 
acrylic resins, rosin, modified rosin, terpene resins, aliphatic 
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or alicyclic hydrocarbon resins, aromatic petroleum resins and 
the like can be used alone or in combination. 
[0018] 

In order to enhance color reproducibility, it is preferable 
to use as a binder resin a polyol resin which includes a 
polyoxyalkylene chain as a main chain and which is prepared by 
reacting at least a) an epoxy resin, b) a dihydric phenol compound 
and c) an adduct of a dihydric phenol compound with an alkylene 
oxide or its glycidyl ether compound; Specific examples of such 
epoxy resins include epoxy resins which are prepared by reacting 
a bisphenol compound such as bisphenol A and bisphenol F with 
epichlorohydrin. Specific examples of the dihydric phenol 
compound include bisphenol A, bisphenol F and the like. Specific 
examples of the adducts of a dihydric phenol compound with an 
alkylene oxide or their glycidyl ether compounds include reaction 
products of ethylene oxide, propylene oxide, butylene oxide or 
a mixture thereof with a bisphenol compound such as bisphenol A 
or bisphenol F. The reaction products may be further reacted with 
epichlorohydrin or $ -methylepichlorohydrin to prepare glycidyl 
ether compounds thereof. In addition, a monohydric phenol 
compound such as phenol, cresol, isopropyl phenol, aminophenol , 
octyl phenol, nonyl phenol, dodecyl phenol, p-cumyl phenol and 
the like may be reacted therewith. 

[0019] 

The toners of the present invention may include a charge 
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controlling agent, if desired. As charge controlling agent, 
known charge controlling agents such as Nigrosine dyes, 
triphenylmethane dyes, metal complex dyes including chromium, 
chelate compounds of molybdic acid, Rhodamine dyes, alkoxyamines , 
quaternary ammonium salts (including fluorine-modified 
quaternary ammonium salts) , alkylamides, phosphor and compounds 
including phosphor, tungsten and compounds including tungsten, 
activators including fluorine, and the like can be used. 
However, aromatic hydroxycarboxylic metal acids having the 
below-mentioned formula (1) are preferable . Further , an aromatic 
hydroxycarboxylic zinc acid is most preferable in view of color 
tone and charge properties. 
100201 
[Compound 7] 



(wherein Q and Q' represent an aromatic oxycarboxylic acid group 
which is optionally substituted with an alkyl and/or an aralkyl 
group; X represents a counter ion; and M represents a metal 
element.) 

Specific examples of the metal salts of aromatic 
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hydroxycarboxylic metal acids include the compounds having the 
following formula (6) or (7) . 

[0021] 
[Compound 8] 



[0022] 
[compound 9] 

G4H29NH3*" 

"•{7) 

In the present invention, the content of the charge 
controlling agent in the toner is determined depending on species 
of the binder resin used, whether or not other additives are added 
thereto, and the method used for manufacturing the toner and is 
not limited to a value. Preferably, the content is from 0.1 to 
10 parts by weight, and more preferably from 2 to 5 parts by weight, 
per 100 parts by weight of the binder resin. When the content 
of the charge controlling agent is less than 0.1 parts, the 
resultant toner has insufficient negative charge quantity and 
therefore the toner is not practical . When the content is greater 
than 10 parts, the resultant toner has too large charge quantity, 
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resulting in decrease of fluidity of the toner and image density 
of the resultant toner images. The charge controlling agents 
recited in Claim 1 can be used in combination with plural charge 
controlling agents, if desired. 
[0023] 

The toners of the present invention may include other 
additives. Specific examples of such additives include colloidal 
silica, hydrophobic silica, metal salts of fatty acids such as 
zinc stearate, aluminum stearate and the like; metal oxides such 
as titanium oxide, aluminum oxide, tin oxide, antimony oxide and 
the like; fluorine containing polymers and the like. Among these 
additives, hydrophobic silica, hydrophobic titania and 
hydrophobic alumina are preferable. Specific examples of the 
hydrophobic silica include HDK H 2000, HDK H 2000/4, HDK H 2050EP, 
and HVK21(, which are manufactured by Clariant Japan K.K.) ; and 
R972, R974, RX200, RY200, R202, R805, and R812 (which are 
manufactured by Nippon Aerosil Co . ) . Specific examples of the 
titania include P-25 (which is manufactured by Nippon Aerosil 
Co . ) ; STT-30 and STT-65C-S ( , which are manufactured by Titan Kogyo 
K.K,) ; TAF-140 (, which is manufactured by Fuji Titanium Industry 
Co., Ltd.); and MT-150W, MT-500B, and MT-600B (, which are 
manufactured by Tayca Corp.) Specific examples of the titanium 
oxides, which are subjected to a hydrophobic treatment, include 
T-805 (, which is manufactured by Nippon Aerosil Co.); STT-30A 
and STT-65S-S {, which are manufactured by Titan Kogyo K.K.); 
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TAF-500T and TAF-1500T ( , which are manufactured by Fuji Titanium 
Industry Co . , Ltd . ) ; MT-100S and MT-100T ( , which are manufactured 
by Tayca Corp.); and IT-S (, which is manufactured by Ishihara 
Sangyo Kaisha Ltd.) Hydrophobic silica, titania and alumina can 
also be prepared by treating hydrophilic particles with a silane 
coupling agent such as methyltrimethoxy silane, methyltriethoxy 
silane, octyltrimethoxy silane and the like, or a silicone oil. 
[0024] 

In the present invention, a one-component developing method, 
in which a toner serving as a one-component developer is used for 
developing electrostatic latent images can be used or a two- 
component developing method, in which a developer consisting of 
a toner and a carrier is used for developing electrostatic latent 
images, can also be used. 

Carriers for use in two-component developers include known 
carrier materials such as iron powders, ferrite powder, glass 
beads and the like. These carriers may be coated with a resin. 
In this case, polyf luorocarbons , polyvinyl chloride, 
polyvinylidene chloride, phenolic resins, polyvinyl acetal 
resins, silicone resins and the like can be used. The toner is 
generally mixed with a carrier at a mixing rati^ of from 0.5 to 
6.0 parts by weight per 100 parts of the carrier. 

10025J 

[Examples! 

The present invention is further explained in accordance with 
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the following examples. The present invention is not limited 
thereto. In the following examples, the numbers are on a weight 
basis . 

[0026] 

[Toner manufacturing example l] 
(Black toner) 

The following components were mixed with a flasher. 
Water 1200 
Phthalocyanine green aqueous cake 200 
(solid content of 30 %) 

Carbon black 540 

(MA60 from Mitsubishi Chemical Corp.) 

1200 parts of a polyester resin (acid value; 3 mgKOH/g, 
hydroxy value; 25 mgKOH/g, number average molecular weight Mn; 
45000, ratio Mw/Mn; 4.0, glass transition temperature Tg; 60 *C) 
were added to the mixture, and the mixture was kneaded at 150 *t 
for 30 minutes. After kneading, 1000 parts of xylene were added 
to the mixture, and the mixture was further kneaded for 1 hour. 
Water and xylene were then removed therefrom, and the mixture was 
cooled by rolling and pulverized wi,th a pulverizer. Thus r a 
master batch pigment was prepared. 
[0027] 

The following components were mixed, and then melted arid 
kneaded with a two-roll mill. 

The polyester resin mentioned above 100 
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(acid value; 3 mgKOH/g, hydroxy value; 25 mgKOH/g, 

Mn; 45000, Mw/Mn; 4.0, Tg; 60 "C) 

\ 

Master batch pigment prepared above 5 
Compound having formula (6) 4 
The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a toner having a volume average 
particle diameter of 7.5 pm was prepared. In addition, a 
hydrophobic silica (H2000, manufactured by Clariant Japan K.K.) 
was added thereto in an amount of 0.5 % by weight, and then the 
mixture was mixed with a mixer to prepare a black toner 1. The 
haze factor of a thin layer of black toner 1 having a weight of 
8 g/m 2 was 16 %, and the melt viscosity of the toner was 96 mPas • 
sec at 140 *C. 

10028] 
(Yellow toner) 

The following components were mixed with a flasher. 
Water 600 
Aqueous cake of pigment having formula (2) 1200 
(solid content of 50 %) 

1200 parts of the polyester resin for use in black toner 1 
were added to the mixture, and the mixture was kneaded at 150 *C 
for 30 minutes. After kneading, 1000 parts of xylene were added 
to the mixture, and the mixture was further kneaded for 1 hour. 
Water and xylene were then removed therefrom, and the mixture was 
cooled by rolling and pulverized with a pulverizer. In addition, 
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the mixture was passed through a three-roll mill twice. Thus, 
a master batch pigment was prepared. 
[0029] 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 

The polyester resin 100 
(acid value; 3 mgKOH/g, hydroxy value; 25 mgKOH/g, 
Mn; 45000, Mw/Mn; 4.0, Tg; 60 *C) 
Master batch pigment prepared above 5 
Compound having formula (6) 4 
The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a yellow toner having a volume 
average particle diameter of 10 \im was prepared. In addition, 
a hydrophobic silica (H2000, manufactured by Clariant Japan K.K. ) 
was added thereto in an amount of 0.5 % by weight, and then the 
mixture was mixed with a mixer to prepare a yellow toner 1. The 
haze factor of a thin layer of yellow toner 1 having a weight of 
8 g/m 2 was 17 %, and the melt viscosity of the toner was 98 mPas • 
sec at 140 . 

[0030] 
(Magenta toner) 

The following components were mixed with a flasher. 
Water 600 
, Aqueous cake of pigment having formula (4) 1200 
(solid content of 50 %) 
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1200 parts of the polyester resin (acid value; 3 mgK0H/g f 
hydroxy value; 25 mgKOH/g, Mn; 45000, Mw/Mn; 4.0, Tg; 60 °C) 
were added to the mixture, and the mixture was kneaded at 150 
for 30 minutes. After kneading, 1000 parts of xylene were added 
to the kneaded mixture, and the mixture was further kneaded for 
1 hour. Water and xylene were then removed therefrom, and the 
mixture was cooled by rolling and pulverized with a pulverizer. 
In addition, the mixture was passed through a three-roll mill twice. 
Thus, a master batch pigment was prepared. 
[0031] 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 

The polyester resin 100 
(acid value; 3 mgKOH/g, hydroxy value; 25 mgKOH/g, 
Mn; 45000, Mw/Mn; 4.0, Tg; 60 V) 
Master batch pigment prepared above 5 
Compound having formula (6) 4 
[0032] 

The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a magenta toner having a volume 
average particle diameter of 10 ym was prepared. In addition, 
a hydrophobic silica (H2000, manufactured by Clariant Japan K.K. ) 
was added thereto in an amount of 0.5 % by weight, and then the 
mixture was mixed with a mixer to prepare a magenta toner 1 . The 
haze factor of a thin layer of magenta toner 1 having a weight 
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of 8 g/m 2 was 18 %, and the melt viscosity of the toner was 17 
mPas • sec at 140 °C. 

10033] 
(Cyan toner) 

The following components were mixed with a flasher. 
Water 600 
Aqueous cake of pigment having formula (3) 1200 
(solid content of 50 %) 

1200 parts of the polyester resin (acid value; 3 mgKOH/g, 
hydroxy value; 25 mgKOH/g, Mn; 45000, Mw/Mn; 4.0, Tg; .60 X^) 
were added to the mixture, arid the mixture was kneaded at 150 *t 
for 30 minutes. After kneading, 1000 parts of xylene were added 
to the kneaded mixture, and the mixture was further kneaded for 
1 hour. Water and xylene were then removed therefrom, and the 
mixture was cooled by rolling and pulverized with a pulverizer. 
In addition , the mixture was passed through a three-roll mill twice . 
Thus, a master batch pigment was prepared. 
[0034] 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 

The polyester, resin 100 
(acid value; 3 mgKOH/g, hydroxy value; 25 mgKOH/g, 
Mn; 45000, Mw/Mn; 4.0, Tg; 60 °C) 
Master batch pigment prepared above 3 
Compound haying formula (6) 4 
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The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a cyan toner having a volume 
average particle diameter of 10 urn was prepared. In addition, 
a hydrophobic silica (tradenamed as H2000 and manufactured by 
Clariant Japan K.K.) was added thereto in an amount of 0.5 % by 
weight, and then the mixture was mixed with a mixer to prepare 
a cyan toner 1. The haze factor of a thin layer of cyan toner 
1 having a weight of 8 g/m 2 was 15 %, and the melt viscosity of 
the toner was 34 mPas * sec at 140 *C. 
[0035] 

[Toner manufacturing example 2] 
(Black toner) 

The following components were mixed with a mixer, and then 
kneaded 5 times with a three-roll mill. 

Carbon black 800 
(MA60 from Mitsubishi Chemical Corp.) 

Polyol resin 1200 
(Mn; 3800, Mw/Mn; 4.2, Tg; 60 'C) 

The mixture was cooled by rolling, and then pulverized with 
a pulverizer. Thus, a master batch pigment was prepared. 
10036] 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 

Polyol resin 100 
(Mn; 3800, Mw/Mn; 4.2, Tg; 60 V) 
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Master batch pigment prepared above 6 
Compound having formula (7) 3 
[0037J 

The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a black toner having a volume 
average particle diameter of 7.5 |im was prepared. In addition, 
a hydrophobic silica (H2000, manufactured by Clariant Japan K. K . ) 
was added thereto in an amount of 0.5 % by weight, and then the 
mixture was mixed with a mixer to prepare a black toner 2. The 
haze factor of a thin layer of black toner 2 having a weight of 
8 g/m 2 was 14 %, and the melt viscosity of the toner was 88 mPas • 
sec at 140 . 

[0038] 
(Yellow toner) 

The following components were mixed with a mixer, and then 
kneaded 5 times with a three-roll mill. 

Pigment having formula (2) 800 
Polyol resin 1200 
(Mn; 3800, Mw/Mn; 4.2, Tg; 60 *C) 

The mixture was cooled by rolling, and then pulverized with 
a pulverizer. Thus, a master batch pigment was prepared. 
[0039] 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 

Polyol resin 100 
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(Mn; 3800, Mw/Mn; 4,2, Tg; 60 X) 

Master batch pigment prepared above 6 
Compound having formula (7) 3 
The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a yellow toner having a volume 
average particle diameter of 10 ]xm was prepared. In addition, 
a hydrophobic silica (H2000, manufactured by Clariant Japan K.K. > 
was added thereto in an amount of 0.5 % by weight, and then the 
mixture was mixed with a mixer to prepare a yellow toner 2. The 
haze factor of a thin layer of yellow toner 2 having a weight of 
8 g/ra 2 was 15 %, and the melt viscosity of the toner was 91 mPas • 
sec at 140 X,. 

[00401 
(Magenta toner) 

The following components were mixed with a mixer, and then 
kneaded 5 times with a three-roll mill. 

Pigment having formula (4) 400 
Pigment having formula (5) 400 
Polyol resin 1200 
(Mn; 3800, Mw/Mn; 4.2, Tg; 60 X) 

The mixture was cooled by rolling, and then pulverized with 
a pulverizer. Thus, a master batch pigment was prepared. 
[0041] 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 
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Polyol resin 


100 


(Mn; 3800, Mw/Mn; 4.2, Tg; 60 *C) 


Master batch pigment prepared above 


6 


Compound having formula (7) 


3 


(Charge controlling agent) 

The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a magenta toner having a volume 
average particle diameter of 10 \m was prepared. In addition, 
a hydrophobic silica (H2000, manufactured by Clariant Japan K.K. ) 
was added thereto in an amount of 0.5 % by weight, and then the 
mixture was mixed with a mixer to prepare a magenta toner 2 . The 
haze factor of a thin layer of magenta toner 2 having a weight 
of 8 g/m 2 was 14 %, and the melt viscosity of the toner was 86 
mPas • sec at 140 °C. 

[0042] 
(Cyan toner) 

The following components were mixed with a mixer, and then 
kneaded 5 times with a three-roll mill. 

Pigment having formula (3) 800 
Polyol resin 1200 
(Mn; 3800, Mw/Mn; 4.2, Tg; 60 t) 

The mixture was cooled by rolling, and then pulverized with 
a pulverizer. Thus, a master batch pigment was prepared. 
[0043J 

The following components were mixed, and then melted and 
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kneaded with a two-roll mill. 

Polyol resin 100 
(Mn; 3800, Mw/Mn; 4.2, Tg; 60 t) 

Master batch pigment prepared above 5 
Compound having formula (7) 4 
[0044] 

The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a cyan toner having a volume 
average particle diameter of 10 pm was prepared. In addition, 
a hydrophobic silica (H2000, manufactured by Clariant Japan K.K.) 
was added thereto in an amount of 0.5 % by weight, and then the 
mixture was mixed with a mixer to prepare a cyan toner 2 . The 
haze factor of a thin layer of cyan toner 2 having a weight of 
8 g/m 2 was 12 %, and the melt viscosity of the toner was 87 mPas • 
sec at 140 
[0045] 

[Toner manufacturing example 3] 
(Black toner) 

The following components were mixed with a mixer, and then 
kneaded 5 times with a three-roll mill. 

Carbon black 800 
(MA60 from Mitsubishi Chemical Corp.) 

Polyol resin 1200 
(Mn; 5600, Mw/Mn; 5.8, Tg; 63 t) 

The mixture was cooled by rolling, and then pulverized with 


26 


a pulverizer. Thus, a master batch pigment was prepared. 
[0046] 

The following components were mixed, and then melted and 


kneaded with a two-roll mill . 

Polyol resin Iqq 
(Mn; 5600, Mw/Mn; 5.8 r Tg; 63 

Master batch pigment prepared above 6 
Compound having formula (7) 3 


The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a black toner having a volume 
average particle diameter of 7.5 urn was prepared. In addition, 
a hydrophobic silica (tradenamed as H2000 and manufactured by 
Clariant Japan K.K. ) was added thereto in an amount of 0.5 % by 
weight, and then the mixture was mixed with a mixer to prepare 
a black toner 3. The haze factor of a thin layer of black toner 
2 having a weight of 8 g/m 2 was 19 %, and the melt viscosity of 
the toner was 125 mPas - sec at 140 °C. 

[0047] 
(Yellow toner) 

The following components were mixed with a mixer, and then 
kneaded 5 times with a three-roll mill. 

Pigment having formula (2) 800 
Polyol resin 1200 
(Mn; 5600, Mw/Mn; 5.8, Tg; 63 °C) 

The mixture was cooled by rolling, and then pulverized with 
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a pulverizer. Thus, a master batch pigment was prepared. 
[0048] 

The following components were mixed, and then melted and 
kneaded with a two- roll mill. 

Polyol resin 100 
(Mn; 5600, Mw/Mn; 5.8, Tg; 63 <€) 

Master batch pigment prepared above 6 
Compound having formula (7) 3 
The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a yellow toner having a volume 
average particle diameter of 10 pm was prepared. In addition, 
a hydrophobic silica (tradenamed as H2000 and manufactured by 
Clariant Japan K.K.) was added thereto in an amount of 0.5 % by 
weight, and then the mixture was mixed with a mixer to prepare 
a yellow toner 3. The haze factor of a thin layer of yellow toner 
3 having a weight of 8 g/m 2 was 19 %, and the melt viscosity of 
the toner was 121 mPas • sec at 140 < C. 

[0049] 
(Magenta toner) 

The following components were mixed with a mixer, and then 
kneaded 5 times with a three-roll mill. 

Pigment having formula (4) 400 
Pigment having formula (5) 400 
Polyol resin 1200 
(Mn; 5600, Mw/Mn; 5.8, Tg; 63 t) 
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The mixture was cooled by rolling, and then pulverized with 
a pulverizer. Thus, a master batch pigment was prepared. 
[0050] 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 

Polyol resin 100 
(Mn; 5600, Mw/Mn; 5.8, Tg; 63 °C) 

Master batch pigment prepared above 6 
Compound having formula (7) 3 
The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a magenta toner having a volume 
average particle diameter of 10 yim was prepared. In addition, 
a hydrophobic silica (tradenamed as H2000 and manufactured by 
Clariant Japan K.K.) was added thereto in an amount of 0.5 % by 
weight, and then the mixture was mixed with a mixer to prepare 
a magenta toner 3. The haze factor of a thin layer of magenta 
toner 3 having a weight of 8 g/m 2 was 18 %, and the melt viscosity 
of the toner was 123 mPas * sec at 140 *C. 

[0051] 
(Cyan toner) 

The following components were mixed with a mixer, and then 
kneaded 5 times with a three-roll mill. 

Pigment having formula (3) 800 
Polyol resin 1200 
(Mn; 5600, Mw/Mn; 5.8, Tg; 63 X^) 
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The mixture was cooled by rolling, and then pulverized with 
a pulverizer. Thus, a master batch pigment was prepared. 
10052] 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 

Polyol resin 100 
(Mn; 5600, Mw/Mn; 5.8, Tg; 63 *C) 

Master batch pigment prepared above 5 
Compound having formula (7) 4 
The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, cyan toner having a volume 
average particle diameter of 10 \im was prepared. In addition, 
a hydrophobic silica (H200Q , manufactured by Clariant Japan K.K.) 
was added thereto in an amount of 0 . 5 % by weight, and then the 
mixture was mixed with a mixer to prepare a cyan toner 3. The 
haze factor of a thin layer of cyan toner 3 having a weight of 
8 g/m 2 was 16 %, and the melt viscosity of the toner was 122 mPas • 
sec at 140 
[0053] 

[Toner manufacturing example 4] 
(Black toner) 

The following components were mixed with a mixer, and then 
kneaded with a three-roll mill such that the mixture was passed 
through the three- roll mill twice. 

Carbon black 800 


30 


(MA60 from Mitsubishi Chemical Corp.) 

Polyol resin 1200 
(Mn; 3800, Mw/Mn; 4.2 , Tg; 60 *C) 

The mixture was cooled by rolling, and then pulverized with 
a pulverizer. Thus, a master batch pigment was prepared. 
{00541 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 

Polyol resin 100 
(Mn; 3800, Mw/Mn; 4.2, Tg; 60 V) 

Master batch pigment prepared above 6 
Compound having formula (7) 3 
The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a black toner having a volume 
average particle diameter of 7.5.pm was prepared. In addition, 
a hydrophobic silica (tradenamed as H2000 and manufactured by 
Clariaht Japan. ) was added thereto in an amount of 0 . 5 % by weight, 
and then the mixture was mixed with a mixer to prepare a black 
toner 4. The haze factor of a thin layer of black toner 4 having 
a weight of 8 g/m 2 was 21 %, and the melt viscosity of the toner 
was 88 mPas • sec at 140 *C 

[0055] 
(Yellow toner) 

The following components were mixed with a mixer, and then kneaded 
with a three-roll mill such that the mixture was passed through 
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the three-roll mill twice. 

Pigment having formula (2) 800 
Polyol resin 1200 
(Mn; 3800 , Mw/Mn; 4.2, Tg; 60 *C) 
The mixture was cooled by rolling, and then pulverized with 
a pulverizer. Thus, a master batch pigment was prepared. 
[0056] 

The following components were mixed, and then melted and 


kneaded with a two-roll mill . 

Polyol resin 100 
{Mn; 3800, Mw/Mn; 4.2, Tg; 60 V,) 

Master batch pigment prepared above 6 
Compound having formula (7) 3 


The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a yellow toner having a volume 
average particle diameter of 10 pm was prepared. In addition, 
a hydrophobic silica (tradenamed as H2000 and manufactured by 
Clariant Japan K.K.) was added thereto in an amount of 0.5 % by 
weight, and then the mixture was mixed with a mixer to prepare 
a yellow toner 4. The haze factor of a thin layer of yellow toner 
4 having a weight of 8 g/m 2 was 23 %, and the melt viscosity of 
the toner was 91 mPas • sec at 140 

[0057] 
(Magenta toner) 

The following components were mixed with a mixer, and then 
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kneaded with a three-roll mill such that the mixture was passed 
through the three-roll mill twice. 

Pigment having formula (4) 600 
Pigment having formula (5) 200 
Polyol resin 1200 
{Mn; 3800, Mw/Mn; 4.2, Tg; 60 "C) 
The mixture was cooled by rolling, and then pulverized with 
a pulverizer. Thus, a master batch pigment was prepared. 
[0058] 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 

Polyol resin 100 
(Mn; 3800, Mw/Mn; 4.2, Tg; 60 V) 

Master batch pigment prepared above 6 
Compound having formula (7) 3 
The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a magenta toner having a volume 
average particle diameter of 10 pm was prepared. In addition, 
a hydrophobic silica (H2000 , manufactured by CI a riant Japan K . K . ) 
was added thereto in an amount of 0.5 % by weight, and then the 
mixture was mixed with a mixer to prepare a magenta toner 4 . The 
haze factor of a thin layer of magenta toner 4 having a weight 
of 8 g/m 2 was 22 %, and the melt viscosity of the toner was 89 
mPas • sec at 140 °C . 
10059] 
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(Cyan toner) 

The following components were mixed with a mixer, and then 
kneaded with a three-roll mill such that the mixture was passed 
through the three-roll mill twice . 

Pigment having formula (3) 800 
Polyol resin 1200 
<Mn; 3800, Mw/Mn; 4.2, Tg; 60 °C) 

The mixture was cooled by rolling, and then pulverized with 
a pulverizer. Thus, a master batch pigment was prepared. 
10060] 

The following components were mixed, and then melted and 
kneaded with a two-roll mill. 

Polyol resin 100 
(Mn; 3800, Mw/Mn; 4.2, Tg; 60 *C) 

Master batch pigment prepared above 5 
Compound having formula (7) 4 
The kneaded mixture was cooled by rolling, and then 
pulverized and classified. Thus, a cyan toner having a volume 
average particle diameter of 10 pm was prepared. In addition, 
a hydrophobic silica (tradenamed as H2000 and manufactured by 
Clariant Japan K.K. ) was added thereto in an amount of 0.5 % by 
weight, and then the mixture was mixed with a mixer to prepare 
a cyan toner 4. The haze factor of a thin layer of cyan toner 
4 having a weight of 8 g/m 2 was 19 %, and the melt viscosity of 
the toner was 87 mPas • sec at 140 X). 
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[Toner manufacturing example 5] 

The procedure for preparation of the yellow toner in 
Manufacturing example 1 was repeated except that the yellow 
pigment was replaced with 1200 parts of an aqueous cake of Pigment 
Yellow 17 (solid content of 50 %) . Thus a yellow toner 5 was 
prepared. The haze factor of a thin layer of the yellow toner 
5 having a weight of 8 g/m was 13 %, and the melt viscosity of 
the toner was 96 mpas * sec at 140 Xl . In addition, the procedure 
for preparation of the magenta toner in Manufacturing example 1 
was repeated except that the magenta pigment was replaced with 
1200 parts of an aqueous cake of Pigment Red 57 (solid content 
of 50 %) . Thus a magenta toner 5 was prepared. The haze factor 
of a thin layer of the magenta, toner 5 having a weight of 8 g/ 
m was 16 %, and the melt viscosity of the toner was 96 mpas* 
sec at 140 C C. 
[0062] 

[Toner manufacturing example 6] 

The procedure for preparation of the yellow toner in Toner 
manufacturing example 2 was repeated except that the yellow 
pigment was replaced with 600 parts of an aqueous cake Pigment 
Yellow 17. Thus a yellow toner 6 was prepared. The haze factor 
of a thin layer of the yellow toner 6 having a weight of 8 g/ 
nf was 12 %, and the melt viscosity of the toner was 84 mpas * 
sec at 140 °C. In addition, the procedure for preparation of the 
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magenta toner in Toner manufacturing example 2 was repeated except 
that the magenta pigment was replaced with 600 parts of an aqueous 
cake Pigment Red 122. Thus a magenta toner 6 was prepared. The 
haze factor of a thin layer of the yellow toner 6 having a weight 
of 8 g/m was 16 %, and the melt viscosity of the toner was 89 
mpas * sec at 140 *C : 
[0063] 

[Carrier manufacturing example l] 

The following components were mixed with a homomixer for 30 
minutes to prepare a cover layer coating liquid. 

Silicone resin solution 100 
(KR50 from Shin-Etsu Chemical Co., Ltd.) 

Carbon black 3 
(BP2000 from Cabot Corp.) 

Toluene 100 
The cover layer coating liquid was coated on the surface of 
1000 parts of a spherical f errite powder having an average particle 
diameter of 50 }im, using a fluidized bed type coating apparatus. 
Thus, a carrier A was prepared. 
[0064] 
[Example 1 to 4] 

Five (5) parts of each of the color toners prepared in Toner 
manufacturing examples 1 to 4 were mixed with 95 parts of carrier 
A to prepare four color developers. Y (yellow), M (magenta), C 
(cyan) , R (red) , G (green) and B (blue) color images were formed 
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using a machine IBM 3170. The colors of the color images were 
measured and the results are shown in Fig. 1. With respect to 
the R and G color images, the magenta or cyan color image was formed 
on the yellow toner layer, i.e., the first layer. 
[00651 

[Comparative example l] 

The procedures for preparation and color measurements of the 
color toners in Example 1 were repeated except that the red and 
green images were formed while the yellow toner layer was formed 
as a second layer. The result is shown in Fig. 1. 
[0066] 

[Comparative example 2] 

Five (5) parts of each of the black and cyan color toners 
prepared in Toner manufacturing example 1 and the yellow and 
magenta toner prepared in Toner manufacturing example 5 were mixed 
with 95 parts of carrier A to prepare developers. Y, M, C, R, 
G and B color images were produced using a machine IBM 3170 and 
the colors of the images were measured. The result is shown in 
Fig. 1. 

[0067] 

[Comparative example 3] 

Five (5) parts of each of the black and cyan color toners 
prepared in Toner manufacturing example 2 and the yellow and 
magenta toners prepared in Toner manufacturing example 2 were 
mixed with 95 parts of carrier A to prepare developers. Y, M, 
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C, R, G and B color images were produced using a machine IBM 3170 
and the colors of the images were measured. The result is shown 
in Fig. 1. 

[0068] 

Further, the resultant images were exposed to sunlight for 
15 days. As a result, the yellow and magenta images prepared in 
Comparative example 2, and the yellow image prepared in 
Comparative example 3 were faded. In addition, the color tones 
of the green and blue images prepared in Comparative example 2 
and the green image prepared in Comparative example 3 changed. 
[0069] 

[Effect of the invention] 

As the above detailed and specific explanation 
clarifies, the multi-color imaging forming method of Claim 1 using 
a non-contact heat fixing method is such that a first color toner 
layer of multi-color toner layers formed on an image bearing member 
and being just before fixed is a yellow color toner layer; each 
toner to be used comprises a binder resin and a pigment; a yellow 
color toner comprises a benzimidazolone pigment; a cyan color 
toner comprises 0 copper phthalocyanine; a magenta color toner 
image comprises Naphthol Carmine F6B or a combination of Naphthol 
Carmine F6B and Naphthol Carmine FBB. By using such a combination 
of the pigments and forming the yellow toner layer as the first 
layer of the multi-color layers formed on the image bearing member 
and being just before fixed, images having good color 
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reproducibility, particularly well-balanced red and blue images 
can be obtained. In addition, a multi-color image forming method 
by which images having good stability can be formed, and 
particularly images which do not change even when exposed to light 
can be formed is provided. 

The multi-color imaging forming method of Claim 2 using a 
non-contact heat fixing method is a multi-color image forming 
method, in which each toner image has a haze factor not greater 
than 20% when the color toner image forms a thin toner layer of 
8 g/m in the multi-color image forming method of Claim 1 . Thereby 
the color reproducibility can be further enhanced. 

The multi-color imaging forming method of Claim 3 using a 
non-contact heat fixing method is a multi-color image forming 
method, in which each toner has a melt viscosity not grater than 
120 mpas • sec at 140 *C in the multi-color image forming method 
of Claim 1. Thereby the toners melt and mix with each other, 
resulting in formation of a uniform mixture in fixing process. 
Thereby the color reproducibility can be further enhanced. 

The multi-color imaging forming method of Claim 4 using a 
non-contact heat fixing method is a multi-color image forming 
method, in which the binder resin of each toner includes a polyol 
resin having a polyoxyalkylene moiety in a main chain thereof, 
wherein the polyol resin synthesized by reacting at least a) an 
epoxy resin, b) a dihydric phenol, and c) either an adduct of a 
dihydric phenol with an alkylene oxide or a glycidyl ether of an 
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adduct of a dihydric phenol with an alkylene oxide in the 
multi-color image forming method of Claim 1 . Thereby the color 
reproducibility can be further enhanced. 

The multi-color imaging forming method of Claim 5 using a 
non-contact heat fixing method is a multi-color image forming 
method, in which each toner includes an aromatic hydroxycarboxylic 
acid metal salt having the above-mentioned formula (1) in the 
multi-color image forming method of Claim 1. Thereby each of the 
above-mentioned color toners can have good chargeability. 

In the multi-color imaging forming method of Claim 6 using 
a non-contact heat fixing method, zinc is specified as the metal 
element of the aromatic hydroxycarboxylic acid metal salt recited 
in the multi-color forming method of Claim 5. Not only good 
chargeability of the toner but also good color tone can be obtained 
by the multi-color image forming method. 

The toner for the multi-color image forming method of Claim 
7 is a toner for use in the multi-color image forming methods using 
a non-contact heat fixing method according to Claims 1 to 6 . 
Thereby images having good color reproducibility and a wide range 
of color reproduction can be formed, and particularly well- 
balanced red and blue images can be reproduced. In addition, 
images having good stability can be formed, and particularly 
images which do not change even when exposed to light can be formed 
[Brief Description of the Drawings] 

iFig. 1] 
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A chromaticity diagram of the color toners of Examples and 
Comparative examples of the present invention. 
[Name of Document] Drawing 
[Fig. ij 


Ex1 " 

Ex.2 : 

Ex.3 

Ex.4 

C.cxl 

C.ex.2 

C.ex.3 


j 

[Name of Document] Abstract 
[Abstract] 

[Subject] To provide a multi-color image forming method and a 
toner therefor, by which images having good color reproducibility 
and a wide range of color reproduction can be formed, and 
particularly well-balanced red and blue images can be reproduced 
even in an image forming method using a non-contact fixing method, 
and to provide a multi-color image forming method and toners 
therefor, by which images having good stability can be formed, 
and particularly images which do not change even when exposed to 
light can be formed. 
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Isolution] A multi-color image forming method using a 
non-contact heat fixing method, characterized in that a first 
color toner layer of multi-color toner layers formed on an image 
bearing member and being just before fixed is a yellow color toner 
layer ; each toner to be used comprises a binder resin and a pigment ; 
a yellow color toner comprises a benziraidazolone pigment; a cyan 
color toner comprises j3 copper phthalocyanine ; a magenta color 
toner image comprises Naphthol Carmine F6B or a combination of 
Naphthol Carmine F6B and Naphthol Carmine FBB. 
[Selected figure] Fig. 1 
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